Percutaneous tracheostomy using a guidewire technique was first described by Toye and Weinstein in 1967 1 . Subsequent modifications and the development of commercially available kits have popularized the technique. Its advantages over traditional surgical tracheostomy include a lower overall complication rate 2 , a lower incidence of haemorrhage and stomal infection 3 , and the fact that the procedure can be performed in the ICU, avoiding the need to transport critically ill patients and with consequent savings in operating theatre time and personnel costs 4 . Despite its advantages over the traditional surgical operation, percutaneous tracheostomy must be viewed as a highrisk procedure as most series report complications 2-11 , including perioperative deaths 5-7 . Although one group of surgeons found the technique to be "a dangerous procedure with potential for catastrophic complications" 12 , it has been widely accepted as superior to the traditional surgical technique and has replaced surgical tracheostomy in our hospital. To date over 400 percutaneous tracheostomies have been performed in our unit.
Percutaneous tracheostomy using a guidewire technique was first described by Toye and Weinstein in 1967 1 . Subsequent modifications and the development of commercially available kits have popularized the technique. Its advantages over traditional surgical tracheostomy include a lower overall complication rate 2 , a lower incidence of haemorrhage and stomal infection 3 , and the fact that the procedure can be performed in the ICU, avoiding the need to transport critically ill patients and with consequent savings in operating theatre time and personnel costs 4 . Despite its advantages over the traditional surgical operation, percutaneous tracheostomy must be viewed as a highrisk procedure as most series report complications [2] [3] [4] [5] [6] [7] [8] [9] [10] [11] , including perioperative deaths [5] [6] [7] . Although one group of surgeons found the technique to be "a dangerous procedure with potential for catastrophic complications" 12 , it has been widely accepted as superior to the traditional surgical technique and has replaced surgical tracheostomy in our hospital. To date over 400 percutaneous tracheostomies have been performed in our unit.
Bacteraemia is a well-recognized complication of airway instrumentation [13] [14] with the degree of risk related to the amount of airway trauma [13] [14] [15] [16] [17] . Percutaneous dilational tracheostomy involves repeated tracheal instrumentation and is often performed in patients with colonized upper airways and as a result a significant incidence of bacteraemia might be expected.
In our unit a significant minority of patients undergoing tracheostomy are at risk of endocarditis or have intravascular prosthetic material in situ, and we observed occasional patients to have clinical episodes suggestive of bacteraemia following the procedure. As a result, in March 1994 we changed our operative protocol to include collection of peripheral blood cultures at the end of the procedure. In this paper we report the incidence of bacteraemia and the causative organisms associated with the procedure in our patient population.
MATERIALS AND METHODS
From March 1994 to August 1995, 115 percutaneous tracheostomies were performed on 112 
SUMMARY
This study reports the incidence of bacteraemia following 106 consecutive bedside percutaneous tracheostomies.
Post-tracheostomy blood culture results were compared with other blood cultures from the same population. The incidence of positive post-tracheostomy blood cultures was 10.4% (11/106), compared with 6.6% (7/106) for other blood cultures (odds ratio 1.64, 95% confidence interval 0.61-4.40, P=0.46). Staphylococcus epidermidis was the most common organism cultured, 7/106 (6.6%) of post-tracheostomy cultures, compared with 3/106 (2.8%) for other cultures (odds ratio 2.43, 95% confidence interval 0.61-9.65, P=0.33). The other four post-tracheostomy cultures grew an organism cultured from that patient's tracheal secretions. Seventy-four patients were receiving antibiotics at the time of tracheostomy, of these 7 (9.5%) had positive blood cultures, a similar incidence (4 of 32, 12.5%) to those not receiving antibiotics (odds ratio 0.73, 95% confidence interval 0.20-2.70, P=0.90).
We conclude bacteraemia is a common complication of percutaneous tracheostomy; the causative organisms come from the patients' trachea or skin. patients in our Intensive Therapy Unit. All procedures were performed under general anaesthesia in the ITU with both operator and anaesthetist being Intensive Care Specialists or Senior Registrars. All tracheostomies were performed using the Ciaglia Percutaneous Tracheostomy Introducer Set (Cook Critical Care, Bloomington, IN, U.S.A.) ( Figure 1) and full sterile technique.
Our technique is a slight modification of that described in detail elsewhere 10 . The skin is cleaned with 10% w/v povidone-iodine and the operative site infiltrated with 1% lignocaine with 1:200,000 adrenaline. The trachea is identified and cannulated through intact skin. The guidewire is introduced to the level of the carina, following which a 1 cm vertical skin incision is made and blunt dissection of the soft tissues down to and including the pre-tracheal fascia is performed. Serial dilation of the trachea is then performed up to 36 Fr using the eight supplied dilators. A size 8 single cannula Shiley tracheostomy tube mounted on the 24 Fr dilator is then introduced into the trachea (Figure 2 ). Immediately after the tracheostomy tube is inserted and following skin preparation of the venipuncture site with 10% w/v povidone-iodine, peripheral blood cultures are obtained.
A blood culture result was classified as positive if a significant growth of one or more organisms was identified. Cultures were reported as negative if there was no growth after seven days of incubation. Cultures of tracheal aspirates in the week prior to tracheostomy were noted. Antibiotic therapy before and after tracheostomy, prescribed by the attending medical staff on clinical grounds and without knowledge of this study, was also noted.
The results of post-tracheostomy cultures were compared with a series of 106 consecutive blood cultures taken as clinically indicated from the same ICU population. The bacteriological profile of positive post-tracheostomy cultures was compared with a series of 149 consecutive positive blood cultures from the same ICU population. Statistical analysis is by Chi squared with Yates correction.
RESULTS
Patients' ages ranged from 13 to 83 years (median 62), 48 female and 67 male, the duration of intensive care prior to tracheostomy ranged from 1 to 84 days (median 8).
Data collection was incomplete for nine tracheostomies and these were excluded from analysis. Eleven out of 106 blood cultures obtained post-tracheostomy were positive (Table 1) , compared with seven of the 106 non-tracheostomy-related cultures (odds ratio 1.64, 95% confidence interval 0.61-4.40, P=0.46). The most frequently cultured organism was Staphylococcus epidermidis, present in seven (6.6%) post-tracheostomy blood cultures compared with three (2.8%) non-tracheostomy-related cultures (odds ratio 2.43, 95% confidence interval 0.61-9.65, P=0.33). In five of the eleven patients with a positive blood culture, the same organism was isolated from tracheal aspirates taken prior to tracheostomy ( Table 1) .
The bacteriological profile of positive posttracheostomy cultures was significantly different from that of the series of positive ICU blood cultures. were being treated with antibiotics; of these seven (9.5%) had positive blood cultures, a similar incidence (4 of 32, 12.5%) to those not receiving antibiotics (odds ratio 0.73, 95% confidence interval 0.20-2.70, P=0.90). In four of the seven patients being treated with antibiotics at the time of tracheostomy who had positive blood cultures, the organism cultured was sensitive to the antibiotic the patient was receiving.
There were six patients with prosthetic cardiac valves and one patient with an aortic prosthetic graft in the study, six were on antibiotics at the time of percutaneous tracheostomy: there was no growth from their blood cultures and none of them developed signs of endocarditis or graft infection.
One patient who was receiving antibiotics at the time of the procedure and whose post-procedure blood cultures were negative, developed spiking fevers and rigors in the 24 hours following tracheostomy. No change in his antibiotic therapy was made and the signs settled spontaneously.
DISCUSSION
This study highlights bacteraemia as an important complication of percutaneous tracheostomy. This is particularly important in an ICU that treats many patients at risk of bacterial endocarditis or intravascular graft infection. Whilst we were not surprised that bacteraemia occurred, we were surprised by the high percentage of cultures that grew Staphylococcus epidermidis. This organism is a common skin commensal and may cause contamination during collection of blood cultures, but is increasingly recognized as a pathogen in critically ill patients and in patients with disordered immunity [18] [19] [20] . We have attempted to determine the significance of this result by comparing the post-tracheostomy cultures with a consecutive series of cultures drawn from the same population on clinical grounds, and with other positive blood cultures obtained from our patient population. Although the comparative cultures were drawn from patients with clinical signs suggestive of septicaemia, the percentage of positive cultures, and of cultures that grew Staphylococcus epidermidis, was similar in the two groups. As the percentage of positive cultures due to Staphylococcus epidermidis is significantly greater post-tracheostomy than for other positive cultures in our patient population, we feel that bacteraemia due to Staphylococcus epidermidis is a real phenomenon following percutaneous tracheostomy. Other than Staphylococcus epidermidis, the bacteria cultured were those commonly present in the tracheal secretions of intubated intensive care patients.
A high percentage of long-term ICU patients receive intravenous antibiotics, 69.8% in our series, and this might reduce the percentage of positive blood cultures even when bacteraemia occurs. In our study the incidence of positive cultures was not influenced by concurrent antibiotic therapy, suggesting that our finding of a 10% incidence of bacteraemia is accurate. In four cases the organism grown was sensitive on in vitro testing to the antibiotic the patient was receiving. This may have occurred because the tracheostomy was performed some time after administration of the antibiotic when the serum antibiotic concentration was low.
As clinical sepsis was rare, occurring in only one of our patients and self-limiting in that case, we do not believe that routine antibiotic prophylaxis is necessary for this procedure. Whether bacteraemia may cause colonization or infection of intravascular catheters is important in the ICU setting, but not an issue our study sought to address. We are not aware of any study that has examined this directly and current opinion favours growth from the catheter insertion site rather than haematogenous spread as the most common route of intravascular catheter colonization. It is not our practice to give prophylactic antibiotics to the very high percentage of our patients with intravascular catheters in situ who undergo other potentially bacteraemia-producing procedures such as urethral catheterization or mouth care. Whilst it is possible that bacteraemia following percutaneous tracheostomy is of a greater magnitude and duration than that following less traumatic procedures, there are no data to confirm this and at present we do not recommend antibiotic prophylaxis for patients with intravascular catheters in situ. However, we do believe antibiotic prophylaxis is indicated for patients at risk of endocarditis or intravascular graft infection. For those patients we give prophylactic vancomycin together with an antibiotic to cover gram negative organisms, the choice of which is guided by prior culture of the patient's tracheal secretions.
